1. Introduction {#sec1}
===============

The occurrence of endobronchial metastasis from extrapulmonary malignancies is well known in carcinomas of the kidney, breast, and colon. However, it is rarely observed in patients with ovarian cancer \[[@bib1]\].

To date, only 9 cases of endobronchial metastasis of ovarian cancer have been reported. The diagnosis of endobronchial metastasis of ovarian cancer during the course of treatment may be long, and a specific prognosis can be expected even after detection in some cases. Thus, it is important to cautiously select the treatment regimen. Herein, we report a case of severe tracheal stenosis caused by endobronchial metastasis of ovarian cancer that was successfully treated with tumor reduction as a sequential therapy and placement of an AERO stent, which is a hybrid stent. In addition, 10 cases of endobronchial metastasis of ovarian cancer, including ours and other case reports, were reviewed.

2. Case report {#sec2}
==============

A 47-year-old woman was referred to Miyazaki Prefectural Miyazaki Hospital for treatment of a tracheal tumor detected on chest computed tomography (CT). She was allergic to the contrast medium and was unable to have a contrast CT. The patient had undergone total hysterectomy, bilateral appendectomy, and partial omentectomy for stage 4A ovarian cancer at 41 years of age. Thereafter, she received seven cycles of TC (paclitaxel and carboplatin) therapy as adjuvant chemotherapy. Ovarian cancer reoccurred 43 years of age. Thus, she received six cycles of TC therapy. However, she again experienced recurrence 44 years of age. The recurrence sites included the left clavicle or lymph nodes, mediastinal lymph nodes, and abdominal lymph nodes. Therefore, she received another seven cycles of TC therapy and was followed up since then. At 46 years of age, exacerbation was detected on the same sites, and the patient received four cycles of TC therapy. Chest CT revealed a tumorous lesion slightly protruding in the trachea ([Fig. 1](#fig1){ref-type="fig"}). The size of the mass increased, and the patient was referred to our department ([Fig. 2](#fig2){ref-type="fig"}a--c).Fig. 1Computed tomography (CT). a. Chest CT image obtained after the initial diagnosis of endobronchial metastasis. CT revealed the presence of a tumor in the posterior wall of the upper portion of the trachea. b. Chest CT image obtained 3 months after the initial diagnosis of endobronchial metastasis. CT revealed that the size of the tumor had increased.Fig. 1Fig. 2Computed tomography (CT) and endoscopic images obtained 6 months after the initial diagnosis of endobronchial metastasis. a. Horizontal section view of chest CT image. The border between the tumor and esophagus is unclear and tumor invasion to the esophagus is suspected (a white arrow). b. Sagittal section view. c. Frontal section view. CT revealed tumor progression. d. Endoscopic view. The tumor caused narrowing of the tracheal lumen by about two-third. The tumor appeared to be pedunculated and had developed in the right side of the tracheal membranous portion.Fig. 2

She only complained of cough; her vital signs were as follows: temperature, 36.8 °C; blood pressure, 132/83 mmHg; pulse, 107 beats/min; and respiratory rate, 20 cycles/min with an O~2~ saturation of 96% on room air. No anomalies were noted upon auscultation. Hemogram results revealed a normal leucocyte count of 11150/μL. Furthermore, renal and liver function tests had normal results. However, her CA125 levels were high (387 IU/L).

Chest CT revealed the presence of a tumor in the posterior wall of the upper portion of the trachea ([Fig. 2](#fig2){ref-type="fig"}a--c). The most restricted part of the trachea was approximately 10 mm in diameter and 10 mm in length. In addition, the part of the border between the trachea and esophagus was not distinct ([Fig. 2](#fig2){ref-type="fig"}a--c). Bronchoscopy confirmed a soft tissue mass obstructing the upper trachea. However, the distal part of trachea could still be examined ([Fig. 2](#fig2){ref-type="fig"}d). The tumor was pedunculated, with promising long-term prognoses according to the gynecologist. Therefore, tumor volume reduction was performed. The tumor was cauterized using microwave coagulation and balloon dilation of the stenosis via rigid bronchoscopy under general anesthesia. Finally, tumor reduction was completed using a polypectomy snare ([Fig. 3](#fig3){ref-type="fig"}a--c). The patient was diagnosed with ovarian serous adenocarcinoma via biopsy of tissue samples obtained from the lesion.Fig. 3Computed tomography (CT) and endoscopic images obtained 2 months after the initial bronchial intervention. a. Horizontal section view of chest CT image. b. Sagittal section view. CT revealed that most of the tumor had been removed. c. Endoscopic view. The tracheal lumen was re-established via bronchial intervention.Fig. 3

After treatment, the patient received another five cycles of TC therapy and was followed up thereafter. However, exacerbation was detected on the same sites 6 months after treatment ([Fig. 4](#fig4){ref-type="fig"}a and b).Fig. 4Computed tomography (CT) and endoscopic images obtained 8 months after the initial bronchial intervention. a. Horizontal section view of chest CT image. The border between the tumor and esophagus remains unclear and tumor invasion to the esophagus is also suspected (a white arrow). b. Sagittal section view. CT revealed that the size of the tumor had increased again. c. Endoscopic view. The tracheal lumen was narrowed by the tumor, and the endotracheal tumor was of mixed type.Fig. 4

Bronchoscopy revealed a soft tissue mass obstructing the upper trachea at the same site ([Fig. 4](#fig4){ref-type="fig"}c and d).

Because we believed that the patient was at high risk of suffocation, tracheal stenting was performed. The AERO stent was used owing to the following reasons: chemotherapy was not effective; the stent could be removed from the lesion site after the patient underwent treatments, including radiation; and it was solid enough to support tracheal lesions.

Balloon dilation of the stenosis was performed via rigid bronchoscopy under general anesthesia, which improved airway stenosis by approximately 80%. Then, the AERO stent (16 × 60 mm, over-the-wire delivery system) was placed ([Fig. 5](#fig5){ref-type="fig"}a--e) using a previously described method \[[@bib2]\].Fig. 5Chest radiography, computed tomography (CT), and endoscopic images obtained after the stent was placed. a. The stent had expanded sufficiently in the trachea. b. Horizontal section view of chest CT image. b. Sagittal section view. Chest CT revealed that the stent had expanded adequately and that the airway was patent. d. Endoscopic view, proximal view. e. Distal view. The stent had expanded sufficiently in the trachea.Fig. 5

Six months after placing the stent, the patient is still alive, and the occurrence of neither stent migration nor bleeding has been reported. Appropriate written informed consent has been obtained for the publication of this case report and accompanying images.

3. Discussion {#sec3}
=============

Herein, we reported the case of a patient with severe tracheal stenosis caused by endobronchial metastasis of ovarian cancer who was successfully treated with tumor reduction as sequential therapy and AERO stent placement. This study first reported about the use of stent placement for the treatment of endobronchial metastasis of ovarian cancer.

Endobronchial metastasis is defined as metastasis to the endobronchus within a bronchoscopically visible range due to extrathoracic malignancies \[[@bib3]\]. The most common primary malignancies that have potential to metastasize to the endobronchial site are breast, renal, endometrial, and colon cancers \[[@bib4]\]. The occurrence of endobronchial metastases of ovarian cancer is quite rare. In addition, metastasis to the trachea is even rarer. While several case reports on endobronchial metastasis of ovarian cancer are available, there are few reports that have been published regarding its clinical characteristics. In this study, we reviewed 10 cases of endobronchial metastasis of ovarian cancer, including our own and some other case reports \[[@bib5], [@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12]\]. [Table 1](#tbl1){ref-type="table"} shows the main clinical characteristics of the patients at presentation.Table 1Summary of previously published literature on ovarian cancer with endobronchial metastasis.Table 1Case(ref.)Age at primary diagnosisInterval to endobronchial metastasis(years)Respiratory SymptomsHistologyBronchoscopic FindingsTreatmentSurvival after diagnosis of bronchial metastasis1(5)687DyspneaNot reportedTracheal tumorRadiotherapyWell at 5 months2(6)4512CoughSerous cystadenocarcinomaTumor arising from right B6LobectomyNot reported3(7)83SimultaneousDyspnea, dysphagia,hoarseness of voicePap. adenocarcinomaRight main bronchus tumorTumor ablation(Laser)Expired at 4 months4 (8)625Respiratory insufficiencySerous cystadenocarcinomaTumor obstructing the RUL and B6 of LLLChemotherapy\
RadiotherapyExpired at 22 months5(9)492DyspneaNot reportedRight subcarinal tumorNot reportedNot reported6(10)6221Dyspnea, coughadenocarcinomaLeft main bronchus tumor and RLL tumorChemotherapyNot reported7(10)538Dyspnea, coughSerous adenocarcinomaCarinal tumorTumor ablation(Electrocautery)Not reported8(11)22SimultaneousHemoptysisPapillary adenocarcinomaTumor arising from RLBSupportive careNot reported9(12)450.5Noneendometrioid adenocarcinomaLeft lower bronchusLobectomyWell at 60 months10(Present)433CoughSerous adenocarcinomaTracheal tumorTumor ablation\
Airway stentingWell at 6 months

The average age of the reviewed cases was 53.2 years. The period between the diagnosis of primary ovarian cancer and significant development of endobronchial metastasis based on clinical and radiological examinations varied from 0 to 21 (median: 4) years. All patients except one presented with respiratory symptoms, such as cough and dyspnea. The site of endobronchial metastasis was the trachea in 2 patients (20%), carina in 2 (20%), main bronchus in 2 (20%), and lobar bronchus in 4 (40%). Similar to the selection of treatment, surgery, chemotherapy, and radiation treatment, tumor ablation was selected for carinal and main bronchial lesions.

The interval between the diagnosis of the primary malignancy and detection of endobronchial metastases may be long. That is, the mean time between the diagnosis of the primary tumor and development of endobronchial metastases is 50 months \[[@bib13]\], which is consistent with the 4-year interval observed in our study. In our case, the condition was easily detected due to the presence of other metastatic lesions, and the patient received intermittent chemotherapy. Moreover, chest CT was regularly performed. However, this imaging test may not always be performed during follow up, particularly in patients who undergo complete resection. Therefore, chest CT should be considered if a patient with ovarian cancer presents with cough, dyspnea, or any other anomalies, including atelectasis, on chest radiography.

Endobronchial metastasis is a life-threatening condition, particularly when the site of metastasis is the trachea. In our review, only 2 patients had endobronchial metastases to the trachea ([Table 1](#tbl1){ref-type="table"}). Endobronchial metastases observed in the trachea, carina, and main bronchus are generally difficult to excise. For these lesions, tumor ablation was selected in 2 patients and radiotherapy in 1 patient. However, these treatments require additional treatment procedures if the patient survives for a long period of time. Furthermore, the condition is life-threatening if there is a reoccurrence. In our case report, invasion to the esophagus was also suspected, and surgery was considered impossible. Unlike lung cancer, endobronchial metastasis in multiple organs can have a specific prognosis. The mean survival time from the diagnosis of endobronchial metastasis is 15.2 (range: 0--150) months \[[@bib5]\]. In our review about endobronchial metastasis, the median survival time from the diagnosis of endobronchial metastasis was 5 (range: 4--22) months. In our patient, only ablation was initially performed owing to promising long-term prognosis and pedunculated-type tumor. However, in the second treatment, stent placement therapy was selected because the tumor was of mixed type and chemotherapy was considered ineffective. None of the previous case reports considered stent placement for the treatment of endotracheal metastasis of ovarian cancer. The treatment of endobronchial metastases is challenging, and thus, should be individualized according to histopathological diagnosis, size and site of metastases, post-intervention treatment, prognosis, and general condition of the patient. To improve the prognosis of ovarian cancer, stent therapy can be considered as it is less invasive than surgery, and an increase in the number of cases is expected in the future.

For the re-establishment of the airway, silicone stents (e.g., DUMON and TM) and self-expanding metallic (SEM) stents are widely used \[[@bib14]\] Silicone stents have good expansion power and can be easily removed; thus, they have been the primary choice. However, when placement of silicone stents is performed, general anesthesia is used, and rigid bronchoscopy is performed for placement. At our institution, as a rule, we perform airway stenting using rigid bronchoscopy because we believe that obstructive or hemorrhagic complications can be more rapidly controlled using rigid bronchoscopy than using flexible bronchoscopy. However, in Japan, rigid bronchoscopy is conducted in only 18.5% of the institutions \[[@bib15]\]. On the other hand, SEM stents can be placed with bronchoscopic guidance under local anesthesia. However, the expansion power of metallic stents is weak. In addition, SEM stents are less readily removable.

The AERO stent (Alveolus, Inc., NC, the USA), which is an SEM hybrid stent, has the best features of both silicone and metal stents, with a completely covered nitinol framework, and the use of this type of stent is gradually increasing in Japan \[[@bib2],[@bib16]\]. The following are the potential advantages of using this stent: (1) insertion via flexible bronchoscopy, (2) ease of removal, and (3) strong expansion properties \[[@bib2]\]. Rigid bronchoscopy is not available at all centers that treat patients with ovarian cancer. Thus, this stent, which can be inserted with a flexible bronchoscope, may be an effective treatment for endobronchial metastasis of ovarian cancer.

4. Conclusions {#sec4}
==============

Herein, we report the case of a patient with severe tracheal stenosis caused by endobronchial metastasis of ovarian cancer who was successfully treated with tumor reduction as sequential therapy and placement of the AERO stent. This study is the first to report the use of stent placement for the treatment of endobronchial metastasis of ovarian cancer. In addition, 10 cases of endobronchial metastasis of ovarian cancer, including ours and other case reports, were reviewed. The treatment of endobronchial metastases is challenging; therefore, it should be individualized according to histopathological diagnosis, size and site of metastases, post-intervention treatment, prognosis, and general condition of the patient.
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